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FOREWORD
GENERAL

This shop manual has been prepared as an aid to improve the quality of repairs by giving the serviceman an

accurate understanding of the product and by showing him the correct way to perform repairs and make judge-

ments. Make sure you understand the contents of this manual and use it to full effect at every opportunity.

This shop manual mainly contains the necessary technical information for operations performed in a service

workshop. For ease of understanding, the manual is divided into the following chapters; these chapters are fur-

ther divided into the each main group of components.

STRUCTURE AND FUNCTION

This section explains the structure and function of each component.  It serves not only to give an under-

standing of the structure, but also serves as reference material for troubleshooting.

In addition, this section may contain hydraulic circuit diagrams, electric circuit diagrams, and mainte-

nance standards.

TESTING AND ADJUSTING

This section explains checks to be made before and after performing repairs, as well as adjustments to

be made at completion of the checks and repairs.

Troubleshooting charts correlating "Problems" with "Causes" are also included in this section.

DISASSEMBLY AND ASSEMBLY

This section explains the procedures for removing, installing, disassembling and assembling each com-

ponent, as well as precautions for them.

MAINTENANCE STANDARD

This section gives the judgment standards for inspection of disassembled parts.

The contents of this section may be described in STRUCTURE AND FUNCTION.

OTHERS

This section mainly gives hydraulic circuit diagrams and electric circuit diagrams.

In addition, this section may give the specifications of attachments and options together.

NOTICE

The specifications contained in this shop manual are subject to change at any time and without any

advance notice. Use the specifications given in the book with the latest date.
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ELECTRIC WIRE CODE
In the wiring diagrams, various colors and symbols are employed to indicate the thickness of wires.
This wire code table will help you understand WIRING DIAGRAMS.
Example:  5WB indicates a cable having a nominal number 5 and white coating with black stripe.

CLASSIFICATION BY THICKNESS

CLASSIFICATION BY COLOR AND CODE

Norminal
number

Copper wire

Cable O.D.
(mm)

Current 
rating

(A)
Applicable circuit

Number of 
strands

Dia. of 
strands
(mm2)

Cross 
section
(mm2)

0.85 11 0.32 0.88 2.4 12 Starting, lighting, signal 
etc.

2 26 0.32 2.09 3.1 20 Lighting, signal etc.

5 65 0.32 5.23 4.6 37 Charging and signal

15 84 0.45 13.36 7.0 59 Starting (Glow plug)

40 85 0.80 42.73 11.4 135 Starting

60 127 0.80 63.84 13.6 178 Starting

100 217 0.80 109.1 17.6 230 Starting

Priori-
ty

Circuits

Classi-
fication

Charging Ground Starting Lighting Instrument Signal Other

1 Pri-
mary

Code W B B R Y G L

Color White Black Black Red Yellow Green Blue

2

Auxi-
liary

Code WR — BW RW YR GW LW

Color White & Red — White & Black Red & White Rellow & Red Green & White Blue & White

3
Code WB — BY RB YB GR LR

Color White & Black — Black & Yellow Red & Black Yellow & Black Green & Red Blue & Yellow

4

Code WL — BR RY YG GY LY

Color White & Blue — Black & Red Red & Yellow Yellow & 
Green

Green & 
Yellow Blue & Yellow

5
Code WG — — RG YL GB LB

Color White & Green — — Red & Green Yellow & Blue Green & Black Blue & Black

6
Code — — — RL YW GL n
Color — — — Red & Blue Yellow & White Green & Blue n
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STRUCTURE AND FUNCTION MAINTENANCE MONITOR DISPLAY FUNCTION

Display Symbol Display item Display range Display methodcategory

MAINTENANCE MONITOR DISPLAY FUNCTION

Engine oil levelCheck Below low level

Brake oil level Below low level

Engine water level Below low level

Brake oil level Below low level

Engine oil pressure Below specified
pressure

Displays when engine is stopped and
starting switch is ON

Display when normal : OFF
Display when abnormal : Flashes

CHECK lamp flashes

Below low levelEngine water level

Engine water temperature Above 102°C

– – – – – – – – – – – – – – – – – – – – -
Torque converter oil tem-
perature Above 120°C Buzzer sounds if above 130°C

Buzzer sounds if above 105°C

Displays when engine is running
Display when normal : OFF
Display when abnormal : Flashes

CAUTION lamp flashes
Buzzer sounds

Fuel level Below low level
Displays when engine is running

Display when normal : OFF
Display when abnormal : Flashes

CAUTION lamp flashes

Battery charge When charge is de-
fective

Displays when engine is running
Display when normal : OFF
Display when abnormal : Flashes

CHECK lamp flashes

Service meter Actuated when charge is normal
Advances 1 for every hour

Service meter indicator Lights up when service meter is run-
ning

Service
meter

Gauges

Fuel level

Engine water temperature
One place lights up to show applica-
ble level
Flashes when level is 6 or 7

Torque converter oil tem-
perature

Caution

0 – 99999.9 h

– – – – – – – – – – – – – – – – – – – – -

All lamps light up below applicable
level
Flashes when level is 1

One place lights up to show applica-
ble level
Flashes when level is 6 or 7

EMPTY

E F

FULL

Red Green

1  2  3  4  5  6  7

C H

1  2  3  4  5  6  7

White Green Red

67 80 90 97 102 106 °C

C H

1  2  3  4  5  6  7

Red

50 70  90

Green

 110 120 130 °C
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STRUCTURE AND FUNCTION TRANSMISSION AUTO SHIFT CONTROL SYSTEM

TRANSMISSION CONTROLLER

Connector signals

CN1
1 NETWORK signal (To main monitor)
2
3
4
5
6
7
8 Power supply input (+24 V)
9 GND
10 HL, Sol
11 SP, Sol
12 NETWORK signal (To main monitor)
13 Neutralizer relay power supply (+24 V)
14
15
16
17 Sol. power supply input (+24 V)
18 Power supply input (+24 V)
19 GND
20 R, Sol
21 F, Sol

CN3
1
2
3
4 Travel speed signal (+)
5 Engine revolution signal
6
7
8 Manual signal output
9
10
11
12 Travel speed signal (-), Engine revolution signal (-)

13
14
15 Buzzer signal output
16

CN2
1 Direction switch, F
2 Range switch, 2
3 Range switch, 4
4 Neutralizer relay signal
5 Manual selector switch
6 Model selector 2
7 Model selector 1
8 Engine selector
9 Signal GND output
10
11 Direction switch, N
12 Direction switch, R
13 Range switch, 1
14 Range switch, 3
15 Tire selector
16 Transmission cut-off switch
17 Kick-down switch
18 Hold switch
19
20

















04
18

03

1

20-114

1. Category of troubleshooting code number
Troubleshooting code No. Component

S-� � Troubleshooting of engine
M-� � Troubleshooting of main monitor
K-� � Troubleshooting of maintenance monitor
E-� � Troubleshooting of electrical system
T-� � Troubleshooting of hydraulic and mechanical system
A-� � Troubleshooting of transmission controller

YES

NO

2. Method of using troubleshooting table for each troubleshooting mode
1) Troubleshooting code number and problem

The title of the troubleshooting chart gives the troubleshooting code, service code, and failure
mode (problem with the machine). (See Example (1))

2) Distinguishing conditions
Even with the same failure mode (problem), the method of troubleshooting may differ accord-
ing to the model, component, or problem. In such cases, the failure mode (problem) is further
divided into sections marked with small letters (for example, (a)), so go to the appropriate
section to carry out troubleshooting.
If the troubleshooting table is not divided into sections, start troubleshooting from the first
check item in the failure mode. (See Example (2))

3) Method of following troubleshooting chart
• Check or measure the item inside , and according to the answer follow either the

YES line or the NO line to go to the next . (Note: The number written at the top right
corner of the  is an index number; it does not indicate the order to follow.)

• Following the YES or NO lines according to the results of the check or measurement will
lead finally to the Cause column. Check the cause and take the action given in the Remedy
column on the right. (See Example (3))

• Below the [ ] there are the methods for inspection or measurement, and the judgement
values.
If the judgement values below the  are correct or the answer to the question inside the

 is YES, follow the YES line; if the judgement value is not correct, or the answer to the
question is NO, follow the NO line.

• Below the  is given the preparatory work needed for inspection and measurement, and
the judgement values. If this preparatory work is neglected, or the method of operation or
handling is mistaken, there is danger that it may cause mistaken judgement, or the equip-
ment may be damaged. Therefore, before starting inspection or measurement, always read
the instructions carefully, and start the work in order from Item 1).

4) General precautions
When carrying out troubleshooting for the failure mode (problem), precautions that apply to all
items are given at the top of the page and marked with fl. (See Example (4))
The precautions marked fl are not given in the , but must always be followed when
carrying out the check inside the .

5) Troubleshooting tools
When carrying out the troubleshooting, prepare the necessary troubleshooting tools. For de-
tails, see TOOLS FOR TESTING, ADJUSTING, AND TROUBLESHOOTING.

6) Installation position, pin number
A diagram or chart is given for the connector type, installation position, and connector pin
number connection. When carrying out troubleshooting, see this chart for details of the con-
nector pin number and location for inspection and measurement of the wiring connector
number appearing in the troubleshooting flow chart for each failure mode (problem).

METHOD OF USING TROUBLESHOOTING CHARTS

TROUBLESHOOTING METHOD OF USING TROUBLESHOOTING CHARTS

(7)
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TROUBLESHOOTING A-7

A-7. Failure code [22] Abnormality in travel speed signal system
fl When disconnecting or connecting a connector, be sure to turn the power OFF.
fl Before carrying out troubleshooting, check that all the related connectors are properly inserted.
fl Always connect any disconnected connectors before going on to the next step.

A-7. Related electrical circuit diagram

YES

YES

YES

NO

NO

NO

1

2

3
Is resistance 
between L75 
(female) (4) and 
(12) normal?
1) 0.5 – 1 KΩ
2) Turn starting 

switch OFF.
3) Disconnect L75.

Is resistance 
between T10 
(male) (1) and (2) 
normal?

1) 0.5 – 1 KΩ
2) Turn starting 

switch OFF.
3) Disconnect T10.

Is insulation 
between L75 
(female) (4), (12) 
and chassis ground 
normal?

1) Min. 1 MΩ
2) Turn starting 

switch OFF.
3) Disconnect L07, 

L75, and T10.

Cause Remedy

Defective controller

Disconnection or defective 
contact in wiring harness 
between L75 (female) (4), 
(12) - T10 (female) (1), (2)

Ground fault or short 
circuit in wiring harness 
between L75 (female) (4), 
(12) - T10 (female) (1), (2)

Defective speed sensor

Replace

Repair or 
replace

Replace

Repair or 
replace
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